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(54) Printed circuit board assembly 

(57) A printed circuit boa*d assembly includes wo- 
dimens ionai arrays of connecrors ( 14. 16) to provide sig- 
nificantly higher daxa transfer raies than typical ona-di- 
rnensionally arranged connectors, without sacrificing 
board space. The assembly Includes a plurality of con- 
nection pads (14,16) on each primed ciicuii board 
(10,12). A layet of ertiaotropically conducting material 
(26) is placed beiween the connection pads and Ihe 
beards aie held together by fastening screws (28). 
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Description 

This invention relates to primed circuit board as- 
sembles. 

Today, processor clock frequencies witfiin comput- 5 
era may exceed 1 0OMHz. Thus, data may be transferred 
ai high speeds to component such as random access 
memory (RAM) and peripherals As tongas Ihe ccxinpo- 
nente are on the mother board (which contains the main 
components oi the compui er] : they can be di recily con ■ i o 
nected to ihe processor and oiher system components 
through Ihe i races on ihe mother board However, 
whenever these components are not located on the 
mother board but are on a stand-alone board, a connec- 
tor between the moiher board and the stand-alone & 
board Is necessary. This connector may be a multiple 
pin connector on a peripheral expansion bue or a plug- 
in memory module connector on a memory expansion 
bus, for example. 

These connectors nave ineir disadvantages A 20 
large amount of apace on both primed circuii boards is 
required ioreuch connectors. Any attempt to decrease 
the pitch oi Ihe pins results m an increase in ihe price 
ol such connectors. The connector leads for such pins 
have a shape which is not. well-suited for high-speed 25 
data transfer. 

It is an object of the present invention to provide a 
cirouft board assembly which is suitable for high speed 
daia transfer and which is of simple construction. 

Therefore, according to the present invention, there CO 
Is provided a circuit board assembly; Include hrst and 
second pnnied circuii boards, characterized by a plural- 
ity of eJectncai connect** pads arranged in a iwo-di- 
mensjcnal patiem on a connecting surface of said first 
printed circuit board; a plurality of electncai connection & 
pads arranged in a two-dimeneK>nai paiiem on a con- 
necting surface of said second printed circuit board 
which faces said connecting suriace of said first primed 
circuit board; and a layer of anisotropicalty conductive 
material located between said Hrst and second printed *c 
circuit boards and having a surface area large enough 
to cover said connection pads of said first and eecond 
printed circuii boards. 

One embodiment of Ihe present invention will now 
be described by way ol example with reierence to Ihe ** 
acoompanyug drawings, in which" - 

Fig 1 is an exploded view oi first and second pnnied 
circuit boards and the apparatus of the present 
invention; 5a 
Fig.2 is an end view of ihe first and second printed 
circuit beards coupled together u6ing the apparatus 
of the present invention, 

Fig. 3 is a top view of a second embodiment of a 
pattern lor arranging ihe connection pads ol the 
present Invenlon: 

Fig 4 Is a top view ol a third embodiment d a patie m 
for arranging ihe connection pacfe o« Ihe preseni 



invention; and 

Fig. 5 is a top view of a second embodiment of the 
present invention. 

Referring to Figs. 1 and 2, printed circuit boards 10 
and 1 2 are to be connected together into an assembly 
00. Priniedcircun beard 10 Is preferably a motherboard, 
while pnnied circuit beard 1 2 may be a peripheral adapt- 
er card, a memory expansion card, or a daughter beard 

Primed circuii boards 10 and 1 2 include connection 
pads 1 4 and 16, which are connected io ihe many elec- 
tronic components oi printed circuit boards 10 and 12 
through traces 18 and 20. For signal traces, each con- 
nection pad on primed circuii board 1 0 preferably has a 
corresponding connection pad on printed circuii board 
12. However, power and ground connection pads may 
have different geometries on each board. For example, 
a single large power connection pad on one printed cir- 
cuit board may connect lo many smaller power connec- 
tion pads on the other printed circuit board. 

Connection pads 14 and 16 are arranged in two- 
dim ensional arrays, which may have a rectangular 
shape (Fig 1 ), a square shape (Fig 0), or an ovular or 
circular shape (Fig 4), ior example. Conned ion pads 
14 and 16 are preferably flush with the connecting sur- 
faces of printed circuit boards 10 and 12 as shown k\ 
Fig. i, but they may be raised slightly higher ihan the 
connecting surfaces as shown in Fig. 2. The rows of 
Fige. 1 and 2 are arranged parallel and adjacent to the 
connecting sides 22 and 24 of prinled circuit boards 10 
end i2 s however, connection pads 14 could be any- 
were wthn me suriace area 01 prnted circuit board 1 0 
For example, a moiher-daughter board comblnaiion 
shown in Fig. 5 requires conn ection pads 14 to be tocai- 
ed away from sides 22, 

Between conneciion pads 14 and 16 is a Shin sheet 
or mat 25 of anisetree icaJry conductive material. This 
material is commercially available. A suitable material 
is ECPI <elastomeric conductive polymer interconnect) 
material, available from AT&T Corp. The boards are 
then pressed together and held in place by fasteners 29. 

Advantageously, more connections per unit area of 
board suriace can be made than with the lypfcal one- 
dimensional m ulilpie pm connector. Connection pads 1 a 
snd 16 may be arranged to meet specific space require- 
ments. Here, conneciion pads 14 and 16 are shown as 
square m shape, but ihey may also be circular (Fig 3j 
or any other shape to further minimize space require- 
ments. 

The electrical characteristics are also better and 
provide significantly higher maximum data transfer rates 
(bite per second) than ordinary connection schemes. 
The apparatus of ihe present invention is suiiable for 
high-frequency applications up to 2 largely due to 
the shorter distance between me signal connectors on 
the respective circuit boards and the large contact are- 
as, compared 10 iradlnonal pin connectors. 
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Claims 

1. A circuit board assembfc including first and second 
printed circuit boards (10 : 12>. characterized by a 
plurality of electrical conneciion pads (1 4) arranged $ 
In a two-dimensional pattern on a connecting sur- 
face of said first primed circuit board 0 0): a plurality 
of eiectncal connection pads ( 1 6) arranged In a iwo- 
dimensional pattern on a connecting surface of said 
second printed circuit board {1 2} which iaces said 1 o 
connecting suriace oi seed nrei pnnied circuii board 
(10): and a layer oi an tropically conductive mate* 
rial {26) locaied between said lirst and second 
printed circuit boards (10,12) and having a suriace 
area large enough to cover said connection pads 
(14,16) of said first and second printed circuit 
boards <1 0.1 2). 



in the form of a mat sandwiched between said first 
and second printed circuit boards (10,12). 



2. A circuit board assembly according lo claim 1 , char- 
acterlzed by fastening means (20) lor coupling said *<? 
first printed circuit board (10) to said second pnnied 
circuit board (1 2) 

3, A circuit board assembly according io claim 1 or 
claim 2. characterized in that said conneciion pads 25 
(14:16) on said first and second printed circuit 
boards (10.12) are arranged in row6 and columns 

in a substantially rectangular pattern. 



4. A circuit board aesembf/ according lo claim 1 or 30 
claim 2, characterized In lhat said conneciion pads 
(i4 t i$) on said lirst and second printed circuii 
boards H0,12> are arranged m ccnceniric rings In 

a substantially circular or oval pattern 

5, A circuit board assembly according io any one oi 
the preceding claims, characterized m that said 
connection pads (14) on said first printed circuit 
board (10) are arranged adjacent the periphery of 
said connecting surface of said first printed circuii *o 
beard (10). 

& A circuit board assembly according io any one 
claims 1 to 4, characterized in lhat said conneciion 
pads (14) on said first primed circuit board {1 0> are 
arranged within the interior of said connect rig sur» 
face of said first printed circuit board 11 0) 

7. A circuit board assembly according to any one of 
the preceding claims, characterized in that said f i rsi so 
printed circuit board M0) is a mother board and said 
second printed circuit board (12) is selected from a 
memory expansion card s a peripheral card and a 
daughter board. 

ss 

& A circuit board assembly according io any one ol 
the preceding claims, cnaractenzed In that said 
layer oi anisoiropcally conductive material (26) is 
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